Introduction
During the past few years, there have been tremendous efforts on development of banking industry in an attempt to fight against existing monopoly in Iranian banking industry. Most banks try to develop their business activities by establishing new branches to attract more customers and retain existing customers (Isik & Hassan, 2002; Assaf et al., 2011; Edelstein et al., 2012) . Locating the best places to attract consumer plays essential role on gaining more market share in the presence of tight competition. Data envelopment analysis has been proven to be an efficient method for measuring the relative efficiencies of various banks (Avkiran, 1999; Sathye, 2001 ). Soteriou and Stavrinides (2000) developed a DEA model, which could be applied to provide direction for improvement to branches which would not use their resources in the most efficient way to produce service quality. They concentrated on internal customer service quality which seemed to be easier to measure and presented their results from an empirical study undertaken at a bank to show the applicability of their model. Xiaogang et al. (2005) investigated the cost, technical and allocative efficiency of 43 Chinese banks from 1993 to 2000. The objective of this analysis was to determine the change in Chinese banks' efficiency following the program of deregulation started by the government in 1995. They explained that the large state-owned banks and smaller banks were more efficient than medium sized Chinese banks. Moreover, technical efficiency consistently dominated the allocative efficiency of Chinese banks. The financial deregulation of 1995 was determined to improve cost efficiency levels including both technical and allocative efficiency. Wang et al. (2014) utilized the network DEA method to disaggregate, evaluate and examine the efficiencies of 16 major Chinese commercial banks during the third round of the Chinese banking reform period. Azarbad et al. (2011) presented a hybrid of DEA and balance scorecard (Kaplan & Norton, 2005) to select commercial bank partner.
The proposed study
The proposed study of this paper uses fuzzy data envelopment analysis (DEA) to compare the performance of different alternatives for establishing new branches of banks. Fig. 1 demonstrates the structure of the proposed study. (Zadeh, 1965 (Zadeh, , 1997 Here membership function is defined as follows,
Let Ã and be two fuzzy numbers and the following summarize different fuzzy arithmetic,
where k represents the number of decision makers. Consider a fuzzy linear programming as follows,
subject to
≥ 0, According to Jiménez et al. (2007) , the model can be converted as follows,
≥ 0,α ∈ [0,1]. Charnes et al. (1978) and Banker et al. (1984) are believed to be the first who introduced the idea of data envelopment analysis (DEA) in a form of constant return to scale (CCR) as follows,
where and represent inputs and outputs of different units. In addition, and represent the coefficients of inputs and outputs. In addition, the fuzzy CCR model is as follows,
, ≥ 0 ∀ , ,
Here = ( , , ) and = ( , , ) are fuzzy triangular numbers. Using Eq. (7), we have max , ∑ subject to
Case study
Bank Pasargad, also known as BPI, is one of the biggest Iranian banks established for offering retail, commercial as well as investment banking services. The firm was established in 2005 as part of the government's privatization of the banking system. The bank's headquarter is in Tehran and it operates throughout the country with 3251 employees and 297 branches. In 2012, The Banker magazine rated BPI as the top "1000 banks in the world", ranking 266 th overall. The bank tries to determine the location of some new branches in 9 different parts of the city of Tehran, Iran. The idea is to determine the most efficient places to establish new branches. The study uses three main criteria, customer services (C1), Equipment (C2) and Profitability (C3) to compare different alternatives.
The first criterion, profitability, includes four sub-components including financial turnover, competition, long term relationships with customers and geographic location of each branch. The last sub-component, geographical location, is categorized into commercialized, residential, recreational, administration and transportation areas. Moreover, transportation itself includes various categories including Subway, Taxi, Bus, etc. as well as vicinity to traffic jam and places with dense population.
The second criterion, equipment, includes three sub-components of hardware/software, human resources and vicinity to security. Human resources is also categorized into executive and management. The last item, customer services, consists of two factors of electronic services and physical facilities.
In our survey, we have used the opinions of 35 experts where 20 were top managers and 15 were regular staff. Table 1 demonstrates the summary of the triangular fuzzy numbers. Based on the numbers given in Table 1 , decision makers have given some points to various alternatives based on three criteria and Table 2 shows the results
Table 2
The summary of points given to various criteria
Now, we are able to use fuzzy DEA represented in Eq. (10) to rank 9 different alternatives. Table 3 demonstrates the summary of our findings. 
Discussion and conclusion
According to the results of Table 3 , as membership function, α, receives various numbers, there seems to be insignificant difference between the results of ranking of nine alternatives. In our survey, center of the city has received the most important attraction followed by north region, west region as well as south west. The results are consistent with our expectations since center of city is highly populated and many businesses are located in this region. Therefore, new branches may attract more customers and increase profitability. In addition, north region is the host of relatively rich people and they are considered as good target for development of bank's future activities. The results of this survey is somehow consistent with findings of Aldajani and Alfares (2009), Assaf et al. (2011) and Lin et al. (2009) .
